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WIRELESS COMMUNICATION SYSTEM AND METHOD HAVING RLC 

LAYER OF TRANSPARENT MODE 



BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[1] The present invention relates to a wireless communication system having an RLC 
layer of a transparent mode and data processing method in the same. 

2. Background of the Related Art 

[2] Many efforts are made to research and develop communication technologies 
providing access to multimedia without spatiotemporal limitations. The development of these 
technologies in addition to the development of digital data processing and transmission 
technologies will help unify wireless and wired communications and help realize a real-time 
global data communication system. Developments in digital data processing and data 
transmission increasingly enable users to access to information, through still images stored on 
a network, the real-time transmission of moving pictures, wired/wireless communication, and 
conventional voice communication. And, IMT-2000 will be included in such access 
technologies. 

[3] A Radio Link Control (RLC) layer is a second layer of 3GPP and corresponds to 
a second layer of an OSI 7-layered model, as a protocol layer controlling a data link. Species of 
RLC entities used for 3GPP are mainly divided into a transparent (Tr) mode having no RLC 
header and a non-transparent (Ntr) mode. 



[4] The Ntr mode is further divided into an unacknowledged mode (UM mode), 
having no acknowledged (ACK) signal from the receiver side, and an acknowledged mode (AM) 
having an acknowledged signal from the receiver side. Therefore, the modes of RLC which are 
presendy used are Tr, UM, and AM. 

[5] FIG. 1 illustrates a diagram of a data transmission apparatus in a wireless 
communication system having an RLC layer of a Tr mode. A Tr mode not attached to an RLC 
header is simpler than an entity structure in an NTr mode. 

[6] Based on a radio interface 100, a data transmission apparatus having an RLC layer 
101 of a Tr mode carries out segmentation through a segmentation part 102 so as to turn service 
data units (SDUs), which come down from a higher layer, into protocol data units (PDUs) 
having a uniform size. 

[7] The segmented protocol data units are stored in a transmission buffer 103 and 
then sent down to a medium access control (MAC) layer 104 through a logical channel. When 
the RLC layer 101 transmits the PDUs to the MAC layer 104, the PDUs are transmitted by 
transmission time interval (TTI). 

[8] The RLC layer 101 transmits the number of PDUs requested by the MAC layer 
104. For this purpose, the MAC layer 104 informs the RLC layer 101 of the number of PDUs 
to send during each TTI, through its status information (MAC-STATUS-IND primitive). 

[9] In response to the information about the number of PDUs to send with each TTI, 
the RLC layer 101 transmits the number of PDUs corresponding to the number requested by 



the MAC layer 104. These PDUs are transmitted from the transmission buffer 103 to the MAC 
layer 104. 

[10] The PDUs are transmitted to a data receiver device 105 of a wireless 
communication system having the RLC layer of the Tr mode based on the radio interface 100. 
The receiver device 105 stores the PDUs received on the basis of the radio interface 100 in a 
receiver buffer 106 for a while. The receiver device 105 then sends up the PDUs by SDU unit 
to a higher layer, whenever PDUs constructing a complete SDU are received. Namely, the 
protocol data units are reassembled by SDU unit in an assembly part 107 so as to be delivered 
to the higher layer. 

[11] The above-mentioned related art has the problems or disadvantages as follows. 

[12] First, the MAC layer 104 of the transmission device multiplexes the PDUs 
received from various RLC layers and then transmits the multiplexed PDUs to a physical layer 
PHY through a transport channel In this case, in order to improve an efficiency of transmission, 
the MAC layer 104 adjusts the number of the PDUs received from each of the RLC layers 
differendy with each TTL 

[13] However, it is difficult to secure the transmission efficiency improvement by 
means of adjusting only the number of PDUs with every TTL In order to improve the 
transmission efficiency, it is desirable that a PDU size as well as the number of PDUs received 
from the respective RLC layers, with every TTI, be adjusted. Yet, it is very difficult to adjust the 
PDU size with every TTI in the related art. 



[14] Second, the data transmission device of the related art carries out segmentation 
on the SDUs based on PDUs of a uniform size and then stores the PDUs in the transmission 
buffer 103. If a PDU having a different size is to be transmitted, the PDUs stored in the 
transmission buffer 103 have to be reassembled into SDUs again. 

[15] Successively, the reassembled SDUs are segmented into new PDUs having the 
size requested by the MAC layer 1 04. Then, the re-segmented PDUs are transmitted to the MAC 
layer 104. 

[16] For the above-mentioned case, a process or means for reassembling the PDUs, 
stored in the transmission buffer 103, into SDUs is required. Moreover, a process of segmenting 
the reassembled SDUs into PDUs having the size requested by the MAC layer 104 is required 
as well. Therefore, the construction of the RLC layer becomes complicated and a transmission 
processing time of the protocol data units is increased. 

[1 7] The above references are incorporated by reference herein where appropriate for 
appropriate teachings of additional or alternative details, features and/ or technical background. 

SUMMARY OF THE INVENTION 

[18] An object of the invention is to solve at least the above problems and/ or 
disadvantages and to provide at least the advantages described hereinafter. 

[19] Another object of the present invention is to provide a wireless communication 
system that processes protocol data units by varying the size and number of the protocol data 
units. 
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[20] Another object of the present invention is to provide a method of processing 
protocol data units in a wireless communication system. 

[21] To achieve these objects and other advantages and in accordance with the purpose 
of the invention, as embodied and broadly described herein, a wireless communication system 
having a radio link control layer of a transparent mode according to the present invention 
includes a transmission data storage module storing a service data unit transferred from a higher 
layer and receiving information about a demanded size and number of protocol data unit(s) from 
a lower layer and a segmentation module depending on the information from the lower layer. 
The segmentation module segments the service data unit into at least one protocol data unit 
having the demanded size and number. Also, the segmentation module transfers the at least one 
protocol data unit to the lower layer. 

[22] In another aspect of the present invention, a data processing method in a wireless 
communication system having an RLC layer of a transparent mode includes storing service data 
units transferred from a higher layer in a transmission data storage module, receiving 
information about a demanded size and number of protocol data unit(s) from a lower layer, 
turning the respective service data units into at least one protocol data unit in accordance with 
the received information about the demanded size and number, and transmitting the at least one 
protocol data unit to the lower layer in every transmission time interval (TO). 

[23] The ob j ects of the present invention may be achieved in whole or in part by a data 
processing method that stores data received from a higher protocol layer into a buffer in the 
form of service data units (SDUs); retrieves the data from the buffer in the form of SDUs and 



conveys the SDUs to a segmenter; and segments the conveyed SDUs into a number of protocol 
data units (PDUs) with the segmenter, based on a selected type of transport channel 

[24] The ob j ects of the present invention may be achieved in whole or in part by a data 
processing method that stores data received from a lower protocol layer into a buffer in the form 
of protocol data units (PDUs); retrieves the data from the buffer in the form of PDUs and 
conveys the PDUs to a reassembler; and reassembles the conveyed PDUs into a service data unit 
(SDU) with the segmenter, based on a selected type of transport channel. 

[25] The objects of the present invention may be achieved in whole or in part by a data 
processing apparatus that includes a buffer that stores data received from a higher protocol layer 
in the form of service data units (SDUs) and a segmenter that retrieves the data from the buffer 
in the form of SDUs and segments the retrieved SDUs into a number of protocol data units 
(PDUs), based on a selected type of transport channel. 

[26] The objects of the present invention may be achieved in whole or in part by a data 
processing apparatus that includes a buffer that stores data received from a lower protocol layer 
in the form of protocol data units (PDUs) and a reassembler that retrieves the data from the 
buffer in the form of PDUs and reassembles the retrieved PDUs into a service data unit (SDU), 
based on a selected type of transport channel. 

[27] Preferably, the radio link control layer operates as the transparent mode. 

[28] Preferably, the data are processed by a unit of the service data unit in the 
transmission data storage module. Moreover, the service data unit which is not segmented is 
stored in the transmission data storage unit. 



[29] Preferably, when the protocol data unit for the radio link control layer is 
transmitted to the MAC layer, the number and size of the protocol data unit may vary in each 
of the transmission time intervals (JLTl). 

[30] Additional advantages, objects, and features of the invention will be set forth in 
part in the description which follows and in part will become apparent to those having ordinary 
skill in the art upon examination of the following or may be learned from practice of the 
invention. The objects and advantages of the invention may be realized and attained as 
particularly pointed out in the appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[31] The invention will be described in detail with reference to the following drawings 
in which like reference numerals refer to like elements wherein: 

[32] FIG. 1 illustrates a diagram of a data transmission apparatus in a wireless 
communication system having an RLC layer of a Tr mode, according to a related art; 

[33] FIG. 2 illustrates a diagram of an RLC Tr entity structure according to the present 
invention; and 

[34] FIG. 3 illustrates a diagram for explaining procedures of processing transparent 
mode data between two wireless communication systems having Tr mode RLC layers. 



DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

[35] FIG. 2 illustrates a diagram of an RLC Tr mode structure, according to the 
present invention. RLC of a data transmission device in a wireless communication system has 
a transparent entity structure. The data transmission device having the transparent entity 
structure stores service data units in a transmission data storage module and segments the service 
data units so as to divide the service data units into at least one protocol data unit. 

[36] A MAC layer as a lower layer of an RLC layer provides the RLC layer of the data 
transmission device with information about a size and number of the protocol data units. In 
accordance with a demand of the MAC layer, the data transmission device segments the service 
data units into at least one protocol data unit having a size corresponding to the demand and 
then transmits the demanded number of protocol data units to the MAC layer. 

[37] A data transmission device 201 in a wireless communication system having the 
RLC layer, as shown in FIG. 2, includes a transmission buffer 202 as a transmission data storage 
module, which stores service data units transmitted from a higher layer. A segmentation module 
204 segments the service data units into protocol data units having a demanded size and number 
of units, depending on a demand signal from a lower layer such as a MAC layer. Then, the 
segmentation module 204 transmits the at least one protocol data unit to the MAC layer 203. 

[38] A process for transmitting data in a wireless data transmission device having a 
transparent mode RLC layer according to the present invention is explained in detail below. 

[39] The transparent mode RLC layer 201 of the wireless data transmission device 
based on a radio interface 200, as shown in FIG. 2, stores the service data units coming down 



fr om the higher layer in the transmission buffer 202. The MAC 203 transfers the information 
about the number and size of protocol data units, which will be transmitted to the MAC 203, 
to the transparent mode RLC layer 201 through MAC status indication information (MAC- 
STATUS-IND primitive). The segmentation module 204 of the transparent mode RLC layer 
(or RLC Tr entity) 201 segments the service data units into proper protocol data units, without 
attaching an overhead thereto, in accordance with a size (PDU size) of the protocol data units 
demanded by the MAC 203. A method of carrying out the segmentation depends on when the 
service is established. 

[40] When the RLC service data units are segmented, an allowable size for the RLC 
PDU depends on the transport formats of a transport channel. Preferably, the size of the RLC 
PDU is decided in a manner such that the number of RLC PDUs multiplied by the RLC PDU 
size is the size of the RLC SDU. 

[41] All of the RLC PDUs carrying a single RLC SDU are transferred in one 
transmission time interval Moreover, only the segments of one RLC SDU are transferred in one 
transmission time interval, while the segments of the other RLC SDUs are not transmitted in 
that transmission time interval. 

[42] If the segmentation process is not used for the Tr mode RLC layer, more than one 
RLC SDU can be sent in a single transmission time interval using one RLC PDU for each RLC 
SDU. The RLC PDUs should have the same size in this case, due to the limitations of the lower 
layer. 



[43] The Tr mode RLC layer 201 transmits the PDUs to the MAC 203 in each 
determined transmission time interval (TO). The PDUs are transmitted to the MAC with the 
proper number and size in response to the amount of the PDUs demanded by the MAC 203. 

[44] As mentioned in the foregoing explanation, the MAC 203 transfers the 
information about the number and size of protocol data units, which will be transmitted to the 
transparent (Tr) mode RLC layer 201 through the MAC status indication information (MAC- 
STATUS-IND) primitive. 

[45] The RLC layer 201, which has received the information about the number and 
size of protocol data units from the MAC 203 with respect to every TTI, turns the SDU stored 
in the transmission buffer 202 into at least one PDU having the size demanded by the MAC 
layer 203 and then transmits the demanded number of PDUs to the MAC 203. 

[46] The PDUs are transmitted to a data receiver device 205 having the Tr mode RLC 
layer based on the radio interface 200. An RLC layer 205 of the data receiver device stores the 
PDUs, which are received from the MAC layer through one of the logical channels BCCH, 
CCCH, DCCH, PCCH, SHCCH, and DTCH based on the radio interface. 200, in a receiver 
buffer 206. 

[47] Subsequently, the RLC layer 205 of the data receiver device, when having received 
all the PDUs constructing one complete SDU, sends up the received data to the higher layer by 
SDU unit through a transparent SAP (Tr-SAP). More specifically, the PDUs stored in the 
receiver buffer 206 are reassembled as an RLC SDU unit in a reassembly module 207 and then 
transmitted to the higher layer through the transparent SAP (Tr-SAP). The reassembly step is 
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only carried out when the SDUs are segmented into the PDUs in the data transmission device. 
How the reassembly step is carried out depends on when the service is established. 

[48] Compared to the related art, the present invention is characterized in that non- 
segmented SDUs are stored in the transmission buffer 202 and that the MAC 203 informs the 
RLC layer 201 of the size of the PDU as well as the number of the demanded PDUs, when 
demanding PDUs from the RLC layer 201. Also, the transmission buffer 202 processes data 
units not by the PDU unit but by the SDU unit. 

[49] FIG. 3 illustrates a diagram for explaining procedures of transmitting transparent 
mode data between two peer entities having Tr mode RLC layers. The process of transmitting 
Tr mode data is used for transmitting data between two RLC peer entities operated by the Tr 
mode. In FIG. 3, a sender may be a user entity (UE) or a network and a receiver may be the 
network or UE. 

[50] The sender initiates this process if the Tr mode data are requested by the higher 
layer. The sender converts the service data unit received from the higher layer into PDUs of Tr 
mode on a data transfer ready state. If requested, the sender will convert the SDUs received 
from the higher layer into the PDUs. 

[51] Available logical channels are DTCH, CCCH (up-link), SHCCH (up-link), BCCH, 
and PCCH. Types of the logical channels depend on whether the RLC layer of the sender is 
located at a user plane DTCH or a control plane CCCH/BCCH/SHCCH/PCCH. 
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[52] More than one PDU can be transmitted in each ttansmission time interval. MAC, 
as a lower layer of the sender, decides what PDU size will be used as well as how many PDUs 
will be transmitted in each of the transmission time intervals. 

[53] The Tr mode PDUs may be one complete SDU or segments of an SDU. How 
the segmentation is carried out, as mentioned in the foregoing explanation, depends on when 
the service is established. No overhead or header is added to the PDUs. Instead, the 
segmentation is carried out in accordance with what kind of a transport channel and its transport 
format are used. A specific transport format informs the receiver of how the segmentation was 
carried out. 

[54] When the Tr mode PDUs are received, the receiver reassembles the received 
PDUs into the RLC SDUs, if the SDUs are segmented. The RLC layer of the receiver then 
transfers the RLC SDUs to the higher layer through the transparent SAP. 

[55] Accordingly, the present invention provides the following effects or advantages. 

[56] A data transmission apparatus having a TR mode RLC layer according to the 
present invention stores the service data units transferred from the higher layer in the 
transmission buffer and then segments the stored service data units into one or more protocol 
data units having the demanded number and size variably determined in accordance with the 
information from the lower layer MAC. 

[57] Therefore, the present invention provides an efficient transmission of PDUs. 
Moreover, the present invention provides a smooth transmission of voice data having a variable 
length, as well as packet data having a uniform length. 
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[58] Besides, the RLC layer of the transmission apparatus segments the SDU into 
PDUs having the demanded number and size in accordance with the information from the 
MAC. Therefore, the MAC provides efficient multiplexing of the PDUs coming down from 
various RLC layers and further improves the performance of data transmission. 

[59] The foregoing embodiments and advantages are merely exemplary and are not to 
be construed as limiting the present invention. The present teaching can be readily applied to 
other types of apparatuses. The description of the present invention is intended to be 
illustrative, and not to limit the scope of the claims. Many alternatives, modifications, and 
variations will be apparent to those skilled in the art In the claims, means-plus-function clauses 
are intended to cover the structures described herein as performing the recited function and not 
only structural equivalents but also equivalent structures. 
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